Compartmentalization of certain components of the protein synthesis apparatus in mammalian cells.
A comparative study on the localization of free cytosolic tryptophanyl-tRNA synthetase (TrpRS) and several components of the multi-aminoacyl-tRNA synthetase (ARS) complex (glutamyl-prolyl-tRNA synthetase (GluProRS), arginyl-tRNA synthetase (ArgRS)), and two non-synthetase polypeptides p38 and p43 has been carried out on ultrathin sections of cultured rabbit kidney cells by the immunogold technique using monoclonal antibodies raised against appropriate polypeptides. It has been shown that GluProRS, ArgRS and p38 polypeptide are distributed in the cells similarly to TrpRS and are located mainly in the vicinity of ribosomes. A smaller but significant portion of these proteins has been observed in the nuclei in the diffuse chromatin regions and in the vicinity of interchromatin granules. On the contrary, the main part of p43 protein was found in the cell nuclei; this indicates that this protein may exist in the cell separately from the cytoplasmic multi-ARS complex. Our results argue in favor of compartmentalization of both free ARS (such as TrpRS) and the multi-ARS complex in the vicinity of ribosomes. At the same time, the detection of some ARS in the diffuse chromatin regions in the nucleus implies that these enzymes may exhibit some non-canonical functions in addition to their role in protein synthesis.